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mmm 

8, sbis& iu*ftH s (i988)#M) o *ne>©£afiu8tt*n 

(Samuelsson, B. et al. (1987) Science. 237, 1171-1176) 0 
n^F Uxvllin^ h 'jx>B4(LTB 4 )^ HUSK 7?- F#«S£b 
fc^7°^ KP-f 3 h iJx>©--ok;*:B!]£ftSo Kn^u h 'Jx> 

iltm P^n h»Jx>C4(LTC 4 K P 4 3 h U x > D 4 (LTD 4 K £<fctfD>f 
n h Ux>E 4(LTE 4 ) tfft^ftTV^o LTB 4 (±enM^^73^r5f±<bH^T-$> ^ 
«^SJS^«K^J^^T*Sg^^i!J^^^bT^^. (Chen, X. S. et al. 
(1994) Nature 372. pl79-182) 0 LTC 4 , LTD 4N ;fc.ktf LT^fcfc* fUi¥rf& 

?iJ*7>©«m*:^O^ffl*^^Tt^ (Taylor, G. W. et al. (1986) Trends 
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Pharmacol. Sci. 7, plOO-103) 0 Z(D& o teftmfr ^ K P -f 3 h 'J x > 

nfflR&^JSU &#^J&J»ifcfc£©j£J*!&fe* inflammatory bowel disease ^* 

mmm.mmffi&. lumh gg (im)mmrux^^^>^> 3, 225-227, 

484-486, Piper, P. J. et al. (1984) Physiol. Rev. 64. 744-761, Taylor, G. 
W. etal. (1986) Trends Pharmacol. Sci. 7. 100-103, Lewis, R. A. etal. (1990) 
N. Engl. J. Med. 323. 654-655) 0 £tz. Fn^h'Jx> (LTC 4 i5 J:^ 

ltd 4 ) itMmti^mikm.momz^T^^rz^t^t^^nx^^ mm 

fix £mmm, llJ«H ^ll (198S) §te7"p;^^>y>2, 64-70, Piper, 
P. J. etal. (1984) Physiol. Rev. 64. 744-761, Letts, L.G. et al. ,(1982) Br. J. 
Pharmacol. 76, 169-176, Chiono, M. et al. ,(1991) J. Pharmacol. Exp. Ther. 
256, 1042-1048) % <C€lfilfPI SfcCWMtfmffiSft't^So 

SS^Tfc, IUPHAR (International union of Pharmacology) Izk-oX^ n>f 
□ h Ux>©S$«:|i3ia^Wk: BLT CysLTl g^ft, CysLT2 g 

gftGD 3 ftTl^S (Alexander, S. P. H. et al. (1997) Trends 

Pharmacol. Sci. (Suppl.) 50-51 ) Q 

BLTg^teli, LTB 4 So CysLTl CysLT2 

ggftifcjU ^"fft&^r*- h'n-f =J h 'Jx>^IJt2,^T"fel)o CysLTl^ 
^(D^mmilD^n^iKm (ICI204219. MK476, SR2640, SKF104353, 
LY170680 m) Tz*<D&®ftmifi&m$tlZ<D£ttLX, CysLT2 ggftfci:Mr£ 
ft&^ 0 *©ffe* CysLTl gmfo^ CysLT2 S^fctiS**^^ h'D^n h »J 
x>Sg#:©#SS^ift-rSlliS*WS (Jonssom E. W. etal. (1998) Eur. J. 
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Pharaacol. 357, 203-211) c 
uju h V x-ygnfoMB^tLXlZ, BLTSS^th (Yokomizo, T. et al 

(1997) Nature 387. 620-624) , vi?* (Martin, V. et al. (1999) J. Biol. Chem. 
274. 8597-8603)?ij«IIW<*ftT^5o £fc> Sifi. CysLTl §§Mthf# 
MmfeZft, lTD A ifi&m&<DM^VU> FXfoZZttfmWLtzo (Lynch, K. R. 
et al. (1999) Nature 399, 789-793) 0 Lfr bft^JJIB^TfcJu CysLTl 

fo&tt-o^r?- h o>f d h 'Jx>0^, < (is ltc 4 £3ifnt£tf)i^:§g& 

ZtltX, tH&&M%B&LX BLT S^#©StnilS (Negro, J. M. et 
al. (1997) Allergol. Immunopathol . Madr. 25, 104-112, Kishikawa, K. et al. 
(1995) Adv. Prostaglandin Thromboxane Leukot. Res. 23, 279-281) -^CysLTl 
5§#©Stn;lSl(Leff, J. A. etal. (1998) N. Engl. J. Med. 339, 147-152, Suisa, 
S. et al. (1997) Ann. Int. Med. 126, 177-183, Grossman, J. et al. (1997) J. 
Asthma 34, 321-328) im&Mft2ti"C^&o 

Tttx ISJfilk ftS&IIOffiftlil^jtA,-?^*^ (Gardiner, P. J. et al. (1994) 
Adv. Prostaglandin Thromboxane Leukot. Res. 22, 49-61, Capra, V. et al. 

(1998) Mol. Pharmacol. 53, 750-758) 0 LTC 4 Glutathione 
S-transferase ^ LTC 4 Synthase (D&o LTC 4 *£ 

LTC 4 gg#© Jlfft #3 £ ftT V > * «, 

;^ft^ ^nsn-K-rsae^cDji^T&So *fc*$8HJ3fc*x LTc 4 gg&* 
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**W#e>l±x LTC 4 S^S3-h-rs DNA omaiOfctots t N^fi cDNA 

£ft£T3i$T-£T^&^;:£fr^ -f:ofc<«rb^77-n 

H cDNA 7 7*7 D^*tt©^>/^S0#«*ffl3iC^ 

#$BW=f 6 U V 7& [K. Maruyama and S. Sugano, Gene, 138: 

171-174 (1994); Y. Suzuki et al., Gene, 200: 149-156 (1997)] let oTifi 
^CDlS^t h cDNA^-ry^ U— S^JEfiLfco fc^-CCI® cDNA 7>f 7^ U— A»£ 

fc^S cDNA £ n - # & x u - K "f S ft 3 cDNA ZMIR 

£ cDNA ^n->Mbfco d5 bTJ&D&S"ftfc cDNA ^D-XOtfK, COS 
mtffmiSil-r Sdi:ic < toTo^n|><Jx>C4 (LTC 4 )g^&rSl$ £ W"f * 
#>^Jf£n- K"f 3 cDNA£5tfgbfco Mfc, d<DcDNA£«toT=i-K£ft 

*tu ^ft£#wft& LTc 4 g^{fc?§&£W?-£*>>'^Sf£='- Kb-c^sc: 

C 1 } IBF'J#^ : 2 , §E?U#^ : 18, *<t t>WJ#^ : 2 2 <Wf ftfr£IEIB 
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(DTismmh ztcmwm^: 2, lEswt : is, &£m&m^ : 

fcT^y^l£?"J£^^ D^n b >jx>C 4^^rst4^^-r^»^ >^^fo 
C23 iE?iJ#^ : K 1H^J#^ : 1 7> £ <fctflE?!l#^ : 2 l©^1*ft*»fc:fB« 
CDigSiEF'Jfr £ ft S DNA h U >y x > h &3S#TT*;W 7 V *V X"t S 

C4^ c 3 } {chb^© dna &ftm.vimizu&t zmnm&fco 

C 5 } C 4 3 £I3«® JfcHte&tt* *M U § EiR-r 5 X*g £^<£? s C 1 J 

C23 £Ett©*W^«*8lii-r3£fc« 

a) d-T=i h 'Jx>C4f^U*"> KO#£TT- C 1 3 C2J £ 

b) ujn b yx>C4£g#M£©£fc£?B!l5£t"3XJI 

a) D^fn h Ux>C 4 K<D#£Tt? C 1 D C 2} £ 
£^£g$fc£H2-£X*§. 

b) D^n h »Jx>C4£g#rSt4©£*b£iffl£-f 

c) p^=i h Ux>C4£g#r£i4*te»?"S^ft*attt-3XiI 



WO 01/19986 



PCT/JPOO/06265 



-6- 

no) t y $ 3 - * h t mM^mz iFg^ns mm *<&ts tA&mm. 
cio) en* c 2 d izmmvm? v ux>c4ggftr£t$£ 

mz*mm*s C8) iztmo)*? ^--y^mizx^xm^ztt^x^^, 

CI) C 2 ) (38B«©D-fD h Ux>C4gg#rSt££W-f 3*>>^1t 

©T>^^-^ btH-rSo jUP^T*^0^(is C8) izBMcDZZ U-->^ 

st-i^T^^cih^-ets^^ti^, en sfcfc* c 2) ^tam^D^nhu 
LK<%®{b*y^>7mzmt2>o &%w<D*?y^zn&, ^cdna 

7^ 75 U-^agJcT?.^ cDNA u-ytf>t>m$i£ntz cDNA (3 ictn- 

HfcitS^P^T-feSoGenBank^ SwissProt (D|fc?^Jil£<fcft(^ E?iJ#-*f : 
1 £*-f H*iE?'J 2.8kb) ^ £©i£giS?"J£<fcoTn-K£ft£lt£T^ 
y^U^J (IB?'J#^: 2/3 4 67^ilI) (iff^TfeSo %tzZ(D#y^ 

>7%ot* sminmin^ 1 8 \z, ztzzo zmk^miin^wM^ : 
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2 fc % %tz%(D cDNA ©lfiSE9!JSia^J#^ : 1 9 C^Ufco #36 LTC 4 SS 

y&ffi?UfcJ\ &*H©t h CysLTl g£#fctt:3 11 
fc h BLTMtf*fcB:2 OXOffilRlttfcWbT^fc, 79 try bfc&XtZ 

t h 3 4 6 

79 345 77.7% 
7^ 309 72.6% 

tt(cLTC 4 S«<*:?Si4*»«li8^nfeo dtt&.©*^fc:*-3^Tx *«Wtcisv^T# 

*e>nfco #&!«©* w^s**©»fc^ *&0J3©*w^ff©rS& 

fux&©fci5»K LTC 4 i5J:tfLTD 4 3F©^:7?- KD>f n h 'Jx>S(i, QJI, 

£J§U inflammatory bowel disease ^ftrtte^ifcfc fc£©$8#x 

MM^I^II^bTV^^^ftTl^o^fc^:? 0 ^ h'DY^h l)x>(LTC 4 

fc«tot*i«*nsLTC4g$i*;ttx ^ne©^^HK£:^TSM&f£g!i£Jii 

SS#^LTC 4 ®^tWU LTC 4 SiP<*:t:jmj»*fe^b*^fl:^tU±s LTC 4 © 

^■rs^o^*^i»K:wffl7?*So ztz^mm^mz. ltd, 
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*ftffl"TSo Ife^ots buISg9LTC 4 2: LTD 4 ©iPo^#IS#-f cfc 

>tfhD — i/a> (^J^.(is ron the fidelity of mRNA translat 

ion in the nuclease- treated rabbit reticulocyte lysate system. Dasso.M. 
C, Jackson, R.J. (1989) NAR 17:3129-3144j #^) ^JfCcto^ *$gBJ3cD*> 

Taigi'f i: 5^*T* § (Current Protocols in Molecular Biology edit. Aus 
ubel et al. (1987) Publish. Jhon Wily & Sons Section 16. 1-16. 19) 0 77>f 

jtmvktZo unm^ •. 2i?bi&z#>Mni$¥s^&®¥m i fi&h&. ltc 4 © 

t b xmmt Z> a t fib & h & V ^ o *&BJ§ * (7 £ LTC 4 ggftrSiS £ (is 
LTC 4 t<Dfa&MmVtZMz., LTC 4 £ ot LTC«ffl*$#tt£*BlllSrtfcfc 

(7 5 Ca ++ i§jt cD±fji £ * t> t - £ tl S « *$gB.fl C * (7 £ LTC 4 1 
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ffiQ&£&* M*U<tt»«i^»Kd=3 OnMWTs X D M£ b < Kd= 5nM 

<H:LTD 4 S«ft:fSf4*WrSo LTD 4 ggfttSte fcfcs LTO 4 fc0*g£3g*H4*fii*.s 
LTD 4 tCi^tiot LTD 4 ffl Mfl<#ft fcifflliart £ S Ca + ±# £ * 6 

^w^st*tt57^ zoimtftuftzftzm. 

ft<2:*77^8, Jf*l/<{±8 7U8IW±s «t b < (2 9 7" yfttt 

©DNAfcUTttx #&W©*W^K£3-Kb?*fc©T*ftf£N ZOffitet 
ftfcf&JRBttfc^ cDNA©flk $VADNA N fls<££fifcDNA & ftSo £fcs 
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>&ftM&*%m\sXftmz'm^fetZZtti s Z%Z(CrmthM, R. et al.(l 
981) Nucleic Acids Res. ,9 r43-r74) 0 Ztie>l&gM&]<Dzi K>®-fiP 

(is #rM©afc'££3- h*-f S^f^U 3 7^ VX^-Ytpibte %7=7l T-^|tJffl 
bfclM hX^^7'f £i/x^>;*(site specific mutagenesis) (M 

ark, D. F. et al. (1984) Proc. Natl. Acad. Sci. USA, 81, 5662-5666 

#$883© DNA fcU USWf: 2fr£>&£* W^Stft^- h*T£ DNAiB?iJ (12 

Mir £ 1 b«fc Sl^lMfr e>}fiai bfe mRNA £#3* UT cDNA fc^fifcU ^ 
**-fc&&ftA,T? cDNA 7^7'J-tt5o *^H^(D LTC 4 g&#©l£f&& 

1;/^ Hg#T*titis ;W y-f-tf-va (Current Protocols in 

Molecular Biology edit. Ausubel et al. (1987) Publish. Jhon Wily & Sons 
Section 6.3-6.4)&fflV>TiSfll#^ : 2 j6»5>45^W^H*3- Kf 5ffiS12 
£1 (E5U#^: 1) ^^(i^cD-gPS^hdcn^ffilBlfi^m^DNA^WbT. 
®DNAfr^*«WO^>^^Ri: ; Wi^Wt:NfS!3Sc^>/^W&3-K'rs DNA ft 
ftSifctts fflfjTfTV^ £®<fc3fcft&ftfcDNAfcl:#$BllB£££ 
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ft*, ztKiizftmztitei^o 

— > 3 h U >5?x MS. fmm*h bT I~1xSSC. 0. U SDS, 37°Cj 

gfln?*!K iOiU^frfcbttt r 0 .5xSSC, 0.1XSDS, 42°Cj SlTC* »K 
^6CiU^J:btl± r 0 .2xSSC, 0.1XSDS* 65°Cj SUET?* M^'J^ 

?>Jt:^Ti9v^lRHx*^-r5o Sv^ttfctts 'J>&<£*>60%^±, #£b 

-m%to ffilRltx^^^tts blast tftfcr^yXAfcffli^&^t-Sifctf 

SUs^iifflttffi (PCR) (Current protocols in Molecular Biology edit. 
Ausubel et al. (1987) Publish. John Wiley & Sons Section 6.1-6.4) #ffl^ 

TiBSWf : 2^&£*>^M£3-K-f3DNASS?'J (§Efll#^ : D ©~ 

DMiB^j*fctt*o-afcffi^©is^DNAK^*^at-r5cii:*Rri6'e*So 

**»C*I6IHK: «fc 5 DNA fcJMTT fciTC* So LTC 4 ft«<ttStttt. cDNA £ 
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ix^-vznzTismm.n deswt : is) frCbte%7'*&&(Dnc<<§:® 

^SJjiiUpolymorphism)£^t-£#££ftT^5 (fljfcfcf* Nishi, T. et 
al. (1985) J. Biochem., 97, 153-159 £#J80 „ uOMIttaotlife 
ti&ftffl <D 7" ^ J £ tl % * & ft tf x 7#l/*f-FIEfll©£fct±*o 

fc^fifc DNA fct N DNA (0ij*li v Oligo 1000M DNA Synthesizer 

(Beckmanflih 394 DNA/RNA Synthesizer (Applied Biosystems #)& 

&ffl^T£fifc-r*£fc#-e£So dna ©^b^W&^SJix fc ? 

7"f h • h ';xX^;i/^(Hunkapiller, M. et al.(1984) Nature, 10, 105-111) 
pBluescript ^*-(Stratagene*i®0 ^^KfSb^o W^KS 
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3o fffl*9 9-£Lx&. mm?*, xmmfts %mmmfts &®m<tftx* 
mx&tnz pbest (rutmm) , *mmx&n& pet ^tt- 

(InvitrogentttQ fc£0^**--#fcI*>n*t^So fliW©^^^ 

-tbxiz, &nmi\s&ott%mttv>±.mz.tiLW.t%7v^-*-s rna 
mx%, zn&$bi,zMmz&K>&m&&z£Lx&&^o mmi^w-om 

tLXte, SV40 (DtJJfflyv^—P — Z^tZ pSV2dhfr (Subramani, S. et al. 
(1981) Mol. Cell. Biol., 1, 854-864K t h<D elongation factor 7°D^-^ 
— & pEF-BOS (Mizushima, S. and Nagata, S. (1990) Nucleic Acids Res., 
18, 5322), cytomegalovirus ^D^-^-^tt 5 pCEP4(Invitrogen #) 
mtz ttfXZZo £ tzt%mmmx&n& pME18S-FL3 (GenBank 
Accession No. AB009864) , £.VomfcX$>ti& pME18S (Mol Cell Biol. 

8:466-472(1988)) fcffl^S^fcfcTftSo 

^^^-^s©*«W© DNA (DWAlZft&fc&bfflfm&VJ h %m^tz U #- 
■££JtoC«fc Off "5 £ (Current protocols in Molecular Biology edit. 

Ausubel et al. (1987) Publish. John Wiley & Sons. Section 11.4 — 11 . 11) c 

*-tfmA£ftzm£mMtLx&ftiz®mi±-&<s ^m^^xm^om 
Mix &z^&m®&G>mm*mmtzztifix%Zo mt&Q£.&> 

■Q-)UDMMX&%> COSIfflMGluzman, Y. (1981) Cell, 23, 175-182)-^W- 
-X • ^A^^-§|3m«(CH0)©'>*t Ko^uy^^-^^m^(Urlaub, G. 
and Chasin, L. A. (1980) Proc. Natl. Acad. Sci. USA, 77, 4216-4220), th 
J^J/Effllfi* HEK293 &&mm&£. Epstein Barr Virus <D EBNA-1 flte^ £ 
#AUfe 293-EBNA «( Invitrogen *t )WftftlX1b £° 
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mummtLT. cos nu*m^%m&*m^mjz>h, ^M^^^-tLx 

ZZttfX'%. pME18S, (Maruyama, K. and Takebe,Y. (1990) Med. 

Immunol., 20, 27-32), pEF-BOS (Mizushima, S. and Nagata, S. (1990) Nucleic 
Acids Res., 18, 5322), pCDM8(Seed, B. (1987) Nature, 329, 840-842) 

htlZotkftM^Z liDEAE-T 1 ** h-7>&(Luthman, H. and Magnusson, 
G. (1983) Nucleic Acids Res., 11, 1295-1308), U >i!ft;i^>£ A-DNA &ifc 
^(Graham, F. L. and van der Ed, A. J. (1973) Virology, 52, 456-457), 
FuGENE6(Boeringer Mannheim ^±)§fflV^^^x^3 cfct>*tt^^^^?L^(Neumann, 
E. etal.(1982) EMB0 J., 1, 841-845)^{3 J; 0 COS MmfcWLb&ZitZZ 

x%s fr<LxpfrmmmmWkMM*mz>zt&x%2>o 

fe^mmtLX CH0«£ffl^£^£tt, mi^W-t^s G418 

nvz-v-ii-t bxmmtz neo itfc^fc&giufs^*-^ 

pRSVneo(Sambrook, J. et al. (1989): " Molecular Cloning-A Laboratory 
Manual " Cold Spring Harbor Laboratory, NY)^ pSV2-neo( Southern, P. J. and 
Berg.P. (1982) J. Mol. Appl. Genet., 1, 327-341)^^3 • h^>X7x^ h 
UG418 M>&0)i D ——%M1RTZ>Z-tte& LTC 4 g£ft££££jg£-f ZBM 

m&mm*m zzt&xz z 0 $> z^izm^mmt lx 293-ebna mm*m^ 

Epstein Barr Virus ©^M^^WU, 293-EBNA MBX g ^mm& Rjfifc 
& pCEP4( Invitrogen t)^^I^^^-^^tiWht 3ff$Hi|fcJ&fBlfl&£ 

&tetmx%mrz>o Ltz&^xzmm&&MM£iK<*ttmg-&2>t, mw 
u&mmz & ltc, ommz %\tz> m%&wi% £ n 3 0 z. © <t o & mnrnfemmits 



WO 01/19986 



PCI7JP00/06265 



- 15- 

±!3 COS «T-&ni£ RPMI-1640 *g*M>y;i/^ y zifcJEJ -^g'J^i^ 
igJfe(DMEM)^<Dt£i&J;:&g£jfo^ 

«§5o ±I3 293-EBNA«t*$)n(^^lfll?i(FBS)^©ifll^^ 

^«bfc^;v^>y^^iE^-^§^^tg%(DMEM)^©tgife(3 G418 fcjjnx. 

fc&tf)£$fflT-#So 

WMftm^fttoftZo X% Ztztfmftl&ajmkM (CHAPS, TritonX-100, 

*^h^cd ltc 4 %®m± * -is?!! h >r > 7 1/ - a -eia^ *s i t 

ft — Kfllfc Itlt 09 ^.Kn FLAG epitope, Hexa-Histidine tag. Hemagglutinin 
tag, myc epitope So T-fc-iEyiJfc LTC.g&fttfOTCx^D 
*t-— tf, 7T?*-Xa, hP>tf>^^©7 , P^T--fe*^li-r5^^^^iB 
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|®£t5*#«JtET*&5o 00 A^*'J>7*f^iJ>S§fti: Hexa- 
Histidinetag h£ h P > tr>KlttiB2?!l7fji#Sbfel8^A**S(Hayashi, M.K. and 
Haga, T. (1996) J. Biochem., 120, 1232-1238) 

X'J ^>f XU 'J>fc < fc* 15 7 * K08fi**"f S DNA C§lt5« #16 W 

cd dna t r^gft^wxu^f x-rsj tit, v-*/ b> 

»$b< ttlRtSft^Tt?. #$&«!© DNA t^-f X 'J y-f XL, flb© DNA 

fcfct>w xy^yxu&^dfcSj&ift-rso cicDcfc. & dna h:, #*w®dna* 

ffcfciix l«1"3fctf>©Xn-Xa:Utx ££x #2gBJ3©DNA£Jii|i§-r5fc#>£>X 

^>r v-^ uTfjffl-r s z. A«Rrfife^*So x^ -f btffl^ s«^ct±x 

jI^ 15bp~100bp, $f^U<(il5bp~40bp©^S^^-r^)o X5 >f v-fc l/C 

mzb^mmmZs mm^: i (7^7-^7^-) &&xmntt: 

8 ( VM-*X^-?-) tc^Ufco rn-^fcUtffl^SiS^Clix # 

«KODNA©'J>&< h*-SP^b<H:^fiB©ia5iJ (£fct±*©ffl*fIE#l) StU 
'J>fc< fcfc 15bp©iSS©DNA^ffll^n^o 
*$6HJJfc:£-3< Xd-X^X^ v-Bu «li6»^i:iajiUfcLTC 4 S$^itfe 

^sfcJt«!bfcfc§©Jis^©-9->f xcDmtizx otfcm-e^So ^*s^sa: 

tiilg DNA S^LTC 4 g$#7 * K fc'W X'j *W X£-t*5 CI fe^STe # 

fet±fiM¥Me<0M£K <fc 0 ESUT? § 5 CI £#*0 btlX U So * fc DNA i2?!j£>Mg 
ttx SB^U £it& § MM© iMSIB?'J £$£1" S CI £ £ «t o Tt^tH f S CI t #f 
§5, ftS^tix y;i/tc^*ns^jSPJ©^J«K:«tSDNABfit©S^I!lO^I& 
J8<D&fb£«fcD&tirt*£;!j&fc&fl"e&5 (Myers, R. M. etal. (1985) Science. 
230, 1242-1246) 0 
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(Cotton et al. (1985) Proc. Natl. Acad. Sci. USA 85:4397-4401) 0 
et al. (1996) Science, .274, 610-613) 0 

R T — P C Rn RNT— tf 7*0x^^3 > n if>7*PyK ^ofbom 7 
ij^-tf—}/ a UNA U^;b7?»J£-rSdfc#T?*So 

I"i2?ij#^ : l iztmo) DNA fcftgftfc'W T 'J NXU 'J>fc < 
15 7^U#^ Ycom^Mt^ DNAj tzfciu %L&W<D9>rt9E<DftM*toUt 

£§ISjgcl1-fc«>£ N 'J>fc < 15bp fcJLk *? * U < t± lOObp, ^?>i:SfSl< 
t± 500bp W±©M££*f U JI^h 3000bpWl*k L < tt 2000bp WP*9©££ 

>^-b>^DNA(±, WI^Ks $&BJ3©*Wi*e&ri-r*-f £ DNA iE 
5»J#^§: 1 fcgBtt© DNA) ©IE^Jti$g£*i3*X*P^:**-p£ (Stein, 1988 
Physicochemical properties of phosphorothioate oligodeoxynucleotides. 
Nucleic Acids Res 16, 3209-21 (1988)) *)M%it2> Z ttfatflfre&Zo 
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t (I «t U x LTC 4 g§##iS41-3£S©l!?HJ3 £M#>3 - £ 3 „ 

tf N u hD-w^^^-s ttV^;u*^*-s TtVM^A'*^ 
fflLT, ex vivo^-^in vivo&fc£C «t !)J§#^t8!-££fT 3o 

iz&mmmzm LTc 4 gg#^*o»rJt &ig&«4"t z z. z. t 

£ffiwr DNA>7*?->& (Raz, E. et al. (1994) Proc. Natl. Acad. Sci. USA, 
91, 9519-9523; Donnelly, J. J. et al. (1996) J. Infect. Dis., 173, 314-320) 

# * v-j-jivimt, ltc 4 %®fa*>^?n£tcizz<Dmfr*7V'(>h% 

•j7AtJ;5Jg*fs DEAE-fe;i/P-* N ;W FD3p^7;^^f K ror^>A7A* 

^V*p— ^;i/#itf;Bu >r-7-^ >©ttife^& (Kohler, G. and 

Milstein, C. (1975) Nature, 256, 495-497) lz£t) Mm%&®%tzMMtZz. 
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ynft&ffiS'h'iJ^Sflk RPMI-1640 &££>MScfc < JBV^ftT^54>©fcM: 
10-30X©^fl&JlJfll» feflniftffl^ So JB'&flctt HAT SiRiSfc: «t t> MiR-f So a>T 

^u-->^u aft<£mffc£#^LT^SA^:/'j h*-^©^D->&a^-r 

tf 10-20 B^-rSd^T'^MRjf^fi^^^^tLSo &S^tt> a>t r 

H-T^iuiBWcfc^^^^T^a-rsci^^-e^So 

7>afU ^tf> Mryt-^AiasH^ DEAE-fe;i/P-^s A-f kd^ta 
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& (Clackson, T. etal. (1991) Nature, 352, 624-628; Zebedee, S. etal. (1992) 
Proc. Natl. Acad. Sci. USA, 89, 3175-3179) fc«fc!) single chain Fv ^> Fab 

%%k7itz yfWZ (Lonberg, N. et al. (1994) Nature, 368, 

856-859) {zft&tZZtT-t ZZtbnSmX'&Zo £tc, th« 

ZttfX*% % (Methods in Enzymology 203, 99-121 ( 1991 )) 0 

^tlWm^s mitt* F(ab' ) 2 s Fab, Fab\ fcS^fcfcFv fcrt^SSo 

#x.^ti^o ^^iitts 0»j*fcm»L Mm. sfcttaBiiaft^*f>^>/^H* 

iliRT 5 £ £ Jc «t 19 #*gBJ3<7) * * >j > £^1" 5 d h #T? § 3 o r LTC 4 
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LTC 4 gg#fctt"r*ta# 

n > bT^- h U • >r ^ * h V — ttffi (Terrett, N.K., et al. (1995) 
Tetrahedron, 51, 8135-8137) fc«fcoTf#&ftfcflj£fcl# 
7 7-^ • 94 (Felici, F., et al. (1991) J. Mol. Biol., 222, 

301-310) teK^fom^xftfoznt^yVk -^r^vn 

fc^ W £ fc tt£4»ffJ fctetti b fc <b£ % £ fc 8; ^ 7f- H 
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&z\,AZLK4%mfo* y^twmmM&zmWit 2>o mmm. phou? 

gfcHJSt^ LTC 4 gitoKtei/i'r-5fb£«i£** >;-^>^-rscii:^T*tSo 
fcfc*fc^ H»J4IBii<D'J#> F^T^-fe^^TT\ [ 3 H]LTC 4 h£*)C 
ttttft^S-^S-f >*a^-2/ 3 > bfc £ SO IC50 jfi 1 0 #MWT<0«JR 
M£$? £ b < IC50 # 1 /zM WTOftlE&gft'f 3 d So 

b) GTPr S^&£*tJfflbfcX^ 

*$6BJ§© LTC 4 %®fo(Dfe&ZimT2><h'&m±, GTPr S US^iSfc J: D X * U - 
^>^?-3££#qJtlrT-&£ (Lazareno, S. and Birdsall, N.J.M. (1993) Br. J. 
Pharmacol. 109, 1120-1127) 0 LTC 4 g^&£&^ 20mMHEPES (pH 

7.4), 100 mM NaCl, 10 mM MgCl 2 , 50 mM GDP ^*T\ 35 S Z'WffiZiltz GTPr S 

^7>fM-f-CttIU^b fc GTP r S CD^rStS v >^l/—>3># 

H*8l^ &LTC 4 g§tf:©7':J=;* Yim*Mt%ibG'®)*X>7 V-->7t%z. 
ttfX'ZZo ttzs $iyil#£TJC£tt3, LTC 4 ££tt LTD 4 lc£3 GTPrS|&iir 
±#©»f&l £ Jt*g C LTC 4 g^fttf) T>?n-ZYftiVtZ%t2>it'&y)*XZ ] )- 

c) |fflWCa ++ *J;^cAMPM(D^i|j^fiJfflbfe^^ 

£280.8© LTC 4 g£#©?Ste£1i^t-£fc^ti^ LTC 4 ^tt£2g^£-£fc« 
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v>nun ca ++ t tz tt camp mm <d %m j u t * * u - - > ^-r %> a t tfnsmx 

Ca ++ iU££>$iJ£tt fura2, fluo3 ^SfflK £fc cAMP a&©i!5£fci:TfJ8E® 
cAMP$j£*y MAmersham*±^)£^T$j£-t-££o ^4)ffe Ca ++ £ £t>* cAMP it 

&fc#e# Lxmw-mvmm <* n s ate* omw-m®. zmmt&ztizzt), rm 
mz ca*** camp mm&$j£-f s d 1 1» r- § So LTC 4 

tfctt cAMP afiCD±#Sfe{±igTSJi«t:rif-^ h?SttSW"rsfls^«3*^ 
^iJ-->^-TSc:i:AJT?#So £tz. «§Wb£&#£Ttc*5W-5x LTC 4 £fcfci: 
LTD 4 fc<fcSCa H ©±##£tJ^/£fcttcAMPM&^ 

Yb^fclfcfcL ##gBJ3© LTC 4 ggft£*f bT 'J #> r*T?*S LTC 4 £fct± LTD 4 fcJB 
U fro LTC 4 g^ftic^ Ltz 1 1 fc 7j-)WDfcM%i¥t>te I >fb£& 

ftM£ft&V^ IC50 # 1 0 /zM ^fcl/zMWT©<b^tfa*U^o * 

LTD 4 (C<t€,|fflflSf^Ca ++ M^±#CDPM^IItI(C€a) IC50 # 1 0 /zM&T©tlK 
ICffiKli IC50 #l/zMWT©tJfC£^>*3-* hr£t££Wf Still 
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m^tmMm^^rmn^titzit^A (N-(3,4-dimethyl-5-isoxazolyl)-6- 
(l-propyl-lH-benzimidazol-2-yl)-l-naphthalenesulfonaiide) teu IC50=1.2#M 

2pj§® ltc 4 ^^ w^ii ©m^ts^^ mmm^mmmmo ltc 4 ic^-r 

i&nofcaaftfmjftlfclttN ?L^J. i^ifcflk ?«#J> yo^ri, xij^> 
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?ub#j> #ts^ izfeim, mmTb^mmmmm, mmtezz^^T- 

\Z J: Z>&M(D&5-mi±, ^'J--> «t 0 SIRS ft fcW3&ffc#©f5tt 

lHfcollfiO. l~10 0mg> $?£b<&0. 1-5 0mgT'&3o £fc 

4mn&-$<Dm&, mmffl<D&~c&iB£.^>%o. o i~5 omg^ »*b<«±o. 

0 1-1 0mgT"fe£o 

ISI LTC 4 ggftf;:*f-f S[ 3 H]- LTC 4 O^SW*S^©iS^ffl*l*^1"^7 7 
T'feSo ^$fi(i^>^7Kliiig^fct)©[ 3 H]- LTC 4 ^*(fiol)*> titlA 
tt£/fo$*£>[ 3 H]- LTC 4 MnM£*rro 

EI2fciu LTC 4 ^fr(3^-T€)[ 3 H]- LTC 4 ®^fSW*S-&® Scatchard ##f©*SH 

D CD[ 3 H]- LTC 4 ^M(fmol)^^-To 

^$A{±m^JS©^fi( counts )&, JtttfcfcEJ&i**© LTC 4 ilJg(logM)£*To 
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BI6ttx LTC 4 ^§#:^CH0ma)|ffljiaji^{3^-r5 LTC«®ffl*{i!cSM4©*Slt 
*^"To El*k IM&i!MJ!£(595nin)£> Itffl&M/for&^tf) LTC 4 $ftK(-logM)£** 
"To 

^JS (%) ftlili(±EJfo«*®<b#f&iA©iI& (vM) *m+o 

^ffi^J 1 . 'J zi * * y J: £ cDNA —(Dttm 

b hJ^MTO (PLACED «fc D> Xi&R (J. Sambrook, E. F. Fritsch&T. Maniatis, 
Molecular Cloning Second edition, Cold Spring harbor Laboratory Press, 1989) 
tmofimz. £ t) mRNA SitBbfeo * 6 (3s * D 3 dT -fe;i/D— *T poly(A)+BNA 

poly(A)+RNA <fc Dt'Jn>t [M. Maruyama and S. Sugano, Gene, 138: 

171-174 (1994)]iwJ; DcDNA 7>f ^U-S^bfeo Oligo-cap linker (IB^J 
#^ : 3) *J«fctf;f'J=f dTr^ (IB?!1#^ : 4) £fflV^T;« [tt* • £ 
0, * W^JI ^ MM, 41: 197-201 (1996), Y. Suzuki et al., Gene, 200: 
149-156 (1997)]©HBtt£Lfc#oTBAP (Bacterial Alkaline Phosphatase) M 
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Ms TAP (Tobacco Acid Phosphatase) HEMs RNA 7>f ^— J/a>, m-B. cDNA 
O^BfctRNAO)|»**fTofco 5' (IB?'J#^ : 5 ) £ 3' (E?!l#^ : 6) 

© PCR 7° 5 >f x 7 — ftffl^ PCR (polymerase chain reaction) (3 J; 0 2 cDNA (3 
ftlftU Sfil tOBJf Ufco &V^\ Drain 'CtH»rbfe'***-pME18SFL3 (GenBank 
AB009864, Expression vector) t cDNA ©#[qM4&&#>T* o-~ cDNA 

JfAcDNAtK X# 1 kbWT0*P->£IS§^fc&* cDNA© 3* jJg©JfiS 
DNA try^yVUM (Dye Terminator Cycle Sequencing FS Ready 
Reaction Kit, dRhodamine Terminator Cycle Sequencing FS Ready Reaction Kit 
$ & BigDye Terminator Cycle Sequencing FS Ready Reaction Kit, PE 
Biosystems *t») &fflv\ ?ra7JK:^-:t>-^>^>»^ DNA — 
*>1J— (ABI PRISM 377, PE Biosystems ttSQ DNAJfi£ffi#lfc#0r bfco 

\^x, • £x&m%Ltc*>^2W(Dm&&n\7vy7 a tpsortj 

SWta»Jlvfco dOMS'JJc.fc'K 4Hfc*>^*f?x SfettJK^^^^H*!!- 
KUTV^oriH4©S5V^D->*il^sc:i:3(j«Tf*So S'-^IB^Jx-* (one 
pass sequencing) fr£>ATGprl [A. A. Salamov, T. Nishikawa, M. B. Swindells, 
Bioinformatics, 14: 384-390 (1998); http://www.hri.co Jp/atgpr/]0**ffi 
#0.7W±T\ (PSORT T?##f) fr-o. 5' -JSjEai^-^T? 

© ORF £ * © £MS'J b fee 



»J3. PSEC0146 <D|2?iJ&£ 
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(1) LicorDNA iz-^y^-^m^tz. (MkmX^n^i^h(DU K 
^>->!r>^ (Licor (ZPftftfiS^) ©7-a7;K:fot^ 
>^>>^£Jfc^ Licor i>-^>it-T-DNA^IH^J^Ii?*fbfe) ^ 

(2) AT2 ^>*#V>l£imrt'ite&£ffl^fc Primer Island «t S**? 
,_y j^>_ ^>^[S. E. Devine and J. D. Boeke, Nucleic Acids Res., 22: 
3765-3772, (1994)] (PE Biosystems ttJft®** hi:v^a7JK:ife^t^ 
u-y*WiW&, PE Biosysteis ttlSi© DNA -a.T)\/\Z 
ft^>X'>->r>*»7BJ&\s. ABI PRISM 377T DNAJM£IE?!j£8?*/rbfc) 

577^ v— ^f>^(*^^A-&fiJ6 DNA7 , -7'fv—£&*>^PE Biosystems 
ttK© DNA ^-^r > > ^lT"7-a7;i/l:tot^-^ > */ > UABI 
PRI SM 377 Tr DNA JMSIE^J £«r b fe ) 
cn^^lB?'J{30V^T>ATGpr PSORT et S»#f*J J: V GenBank SwissProt 

iztttz blast j||^4^ofcoafc^^o^D->* ^ N-*^BK:2/^;^i^5ll** 

ftfc£McDNA<D-o£,PSEC0146 fc£-3ttfc o PSEC0146 OJESIEAJSIBflJ*^ : 

tfcbfco 

. COSMOS LTC 4 S§^©^^^ LTC 4 tCD^mfc 
VXT(Dnmz£?X PSEC0146 #3-h*-f£*>/^1f£> LTC 4 gg#?£&&fl& 
^bfeo *-ri©cDNAtf3-Kf-5^>^^W**a^*SfeK>^ ^ cDNA 
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£fc lWm&M<D voly(h)+ RNA (Clontechtt) *mmt bT RT-PCR fcj; 

RT-PCR t fcfc, IB?iJ#^ :7t^^n5^ , J3"7^1/tfF^7t-7-K7 , 7 

— fcbTffl^fc (ZtlVtHD S'jfcm^te Xbal site #TO0bT&£) o RT-PCR 
fiPyrobest DNA polymerase (SS&ft) 5% DMS0#£TT* 98 °C (10#) 

/58 °C (30 #) /72 °C (2 #) ©tf>r 34 [U^O^bfeo J&OJjg^ ift 

1 . 0 kbp © DNA Brfrtfiill £ tlfc „ C <D Mfr £ Xbal T? «<b b pEF-BOS plasmid 
(Mizushima, S. and Nagata, S. (1990) Nucleic Acids Res., 18, 5322) 

ABI 377 DNA Sequencer (Applied Biosystems ft) £ffll>TflP*r bfc„ 

lB^J£^tfC:i:3»gg£ft£o ZCD?? 7s \ F * PEF-B0S-PSEC0146 £ Ltzo 

175mm 2 tg«-7 C0S-1 $fflfl§£ 2xl0 6 ,«^JSSbT 36 B#Hgig»L 50/z 

g <D PEF-B0S-PSEC0146 Sfett pEF-BOS (S'***-) £ FuGENE6 (Boeringer 
Mannheim ft) fcfflVvtatfc^SAbfco HHS^SA&x 36 B$|g|Jg# bfc,«£[E] 
20 mM Tris.HCl (pH7.4) , 5 mM EDTA, CKbt^ 'J hn>(3T^ 
^>'iNXU;, jSSSitogU 50 mM HEPES (pH7.4) , 40 mM MgCl 2 , 1 mM EGTA, 

nswu znzmmft£Ltzo 
mm& 5//g k ra- ltc 4 (m-it^MSh) zmmmm o.5~i4xio- 9 m h&s 

«fc5£J&n** 50 mM HEPES (pH7.4) , 40 mM MgCl 2 , 1 mM EGTA, 5 mM L-Serine, 10 
mM Borate, 2 mM L-Cystein, 2 mM L-Glycine> 250/zl 1 
B#fgH >^a^-^>3 >U-fe;WN— CT^7^7 -f — t-lEjiKbfeo 
^7*7 f?>f *D$/>f-l/ — * — mtt.i/>3-U — 3 

>^-T?Kia^©l8*g^«*a!l^bfco B5i£©ttttK:«»»* 2//M 
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£>LTC 4 (CAYMAN ft) SrSPX. S d tTZ. M#^#^#J^S£$J£bfco * 
©3K^ [ 3 H]- LTC 4 (i pEF-BOS-PSECO 146 £itfc^#Abfc COS-1 iHHJ!&0jKII#fc: 
ftSWfc*S£-f 3 ZttPftfritzo pEF-B0S-PSEC0146 fcfcfc^iHA bfc COS-1 m 

Mommft^oVK]- LTc 4 ©^w*g^a)fiainffl»ftiai t^bfco ci© 

Scatchard ^*f©lj$S*ia2{3^bfco Scatchard #tff©$§£fr5 N pEF- 
B0S-PSEC0146 £jtfc^ #A b COS-1 MMommiHzttt £ LTC 4 ©«g£©#fll5£ 
&&Kd=2.20 nMT\ H**g£fcfc Bmax=10.4 pmol/mg protein T&ofco -£> S 
^^^-ftjtfi^*AUfc COS-1 «©JIIli^T'tt^^^(ill^^n^^o 

gtfiftj 5 . HEK293-EBNA fflUfifc «fc 5 LTC 4 g®fo<D%$l £ LTC 4 1 J: S »!*] Ca^il 

96well Black/clear bottom plate, collagen type I coated (BECTON DICKINSON 
$t SOfc: HEK293-EBNA IfflflS^ 1 »> x £ 2.5xl0 4 ij«TfMbT 24 B#fiatg« 
^ l<j7x;b*fcD 40ngOpEF-B0S-PSEC0146*fcl±pEF-B0S (^^^— ) * 
FuGENE6 (Boeringer Mannheim *±) ^ffl^tlfE^Alfeo jt£^#A2 4B$ 
IHSL i&tt&Jfc&U 4#M Fluo-3,AM(Molecular Probe *±MK 0.004% pluronic 
acid £ <fct>* 10%FBS £^<£? DMEM £ 1 ^)l&tz D 100 //l « U 37°CT- 1 8^ 
>f >bfco-f >+a^-^>3>iJK 20mMHEPES £afr Hanks 

BSS(GIBC0 ftM)T"4 0$#bTs 1 x;i/&fc D 100//1 © 20mM HEPES £^tf 
Hanks BSS&SSinbfco $fllfl§l*I Ca* + iifi©t£'fbtt FLIPR (Moleucular Device 
Sffl^tlil^WtaSS bfco ?ftt>%, M%M1fe 10 LTC 4 2xl0" 6 
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ftmit 6 $>d*hfCg)fc&jg£$J£bfco pEF-B0S-PSEC0146 £M1k^#AL£,« 

mfc^mx l tz mmx & ltc 4 t x z mm^ ca ++ *t g £> b & £ n & o & 0 

^^^3(C^bfco 03fcJu pEF-B0S-PSEC0146 ^jtfE^#AUfc«©lfflflSl*] 
Ca + W©^fb7 ? -^<D^^^©g^^l%lft^> LTC 4 (Dm&ZWimz7n * 
h b£fc£>T'&3opEF-B0S-PSEC0146 £jtfc^#A LfcifffiJTO LTC.fc^lfflJWl 
Ca"i§J£©^bt;:o^T Logistic HIM^CCJ; *) fflft$#t4£8?#r Lfco ^£>*S^ 
LTC 4 <D EC50=3.46 nM 3 d £ tft>1? o fco 3; felSJ^^ LTD 4 £ C a 

H as©^<bi-^v^T Logistic & r>mmfcftvt*MtiT Lkmm, ltd 4 © 

EC50<3.68n^T-&£dh#frfrofco W±0«t-5^s * LTC 4 g^ftX-0Wii£& b 
LTC 4 * «t V LTD 4 bTfflfiftc^WCJffllflart Ca ++ igjt©^b£^#-f 
5 d £ #St&£ nfco *BU@rt Ca H *fi© £$J£<r 5 d £ X\ famtSWO) LTC 4 

HJte^J 6 . LTC 4 CHO 

th LTC 4 to 0$B^**-fc IT pEF-BOS-dhfr- 

PSEC0146 tem^fco 10cm *> + -l/C CH0-dhfr(-M*& lxl0 6 3fflJJ&T* orMEM 
£) *g*fe£ffl^TJ#fiU 1 B*g#^ 8^g (0 pEF-B0S-dhfr-PSEC0146 £ FuGENE6 
(Boeringer Mannheim flJSl) £ffl^T31*K^#A b£ 0 24B3IS^ itfc^Ab 
fc,«£[I]iKU a MEM tgit/100 nM Methotrexate (UlttttUtt 

S) fcSiS&x SIE#»5UT10ciii2/*-l/fc»§i£l,fco 2gRa&cm3iLfc3 

LTC 4 fcOte^»©fetf)tLTC 4 ^i*:$^IB3SCH0|IBjia*^#^x 
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8fe#U 20 mM Tris.HCl (pH7.4) , 5 mM EDTAfcSUBUTtf'J hD^tt*^ 
it^XLf;, 50 mM HEPES (pH7.4) , 40 mM MgCl 2 , 1 mM EGTA, C 

©llli^O[^]-LTC 4 O^WIg^©fiaiPfflill*»^fco 

Scatchard ftffitolgmfrL LTC 4 gg#££&Ji CHO *ffljfi©]8t®#fc*r-ra LTC 4 

©*S^©tfP«^»t±Kd=2.65 nMT\ H;**g£-t± Bmax=6 pmol/mg protein 

£fc> tiSJ&rt Ca H ^Jg©^fb<D$J£<D 96well Black/clear bottom plate 

(BECTON DICKINSON *t5H)fc LTC 4 gg#££&31 CHO fflU&& 1 £ x;i/fcfe t) 2 x 10 
SWT-ffMbT 24 BtF^i&S^ igife£g&£U 4/zMFluo-3,AM(Molecular Probe 
*±MK 0. 004% pluronic acid, UFBS. 20mMHEPES> 2. 5mM probenecid ^^tf Hanks 
BSS * 1 £x;i,fcfc») 100^1 » L,37°CT* lNfP^^ >*i^-5/ 3 > LfcoLTC 4 

^«tr>* ltd 4 «t zmun wm.&v>%.ib\±nMm 5 ^p^ct flipr %m^x 

tofe Ufeo LTC 4 CHO mm<D LTC 4 £ «k Xf LTD 4 <fc SfflUSrt Ca H «& 

©Sfttco^T Logistic ^ffl*^#tx£«r Ufco *0*g£* LTC 4 

GDEC50=0.44 nM, LTD 4 <D EC50=0.59 nHT^SCiiMofco 

Ja±0«fc-5C X *LTC 4 S^^*SCH0jHBia{3*5V^T*)x COS HEK293 
-EBNA«(C-^(Z^3i^-y-/r^#hf5Hit N LTC 4 *^S8V^i)SfPt4*^P^. LTC 4 

%MftJii%MffiLtzo t h LTC 4 ggftiIfc : F£>TD--:7fcy; cDNAWrfr (K9J# 
^: l©^947#@^e>mi626 §i) t hOg-M^Efcl*© poly A+RNA 

(2 //g) §7D-yhUc^>7U> (Clontech *t«0 b^n-?^* 7V ? 
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-f -B-5/a>J±50X MA?^ h\ 5x SSPE, 10 x Denhardt' s &$0U 2% SDS N 
100//g/ml £4W^5|^DNA£^fr?£M4 3 T% 42°C (221$®) T'tfofeo 
1/>B\ lH^(z0.2xSSC, 0.1%SDS£^*ri§SST?2[l] (65°C\ 20#) 

fee 

t Oblfc fli^ ffFflix #*S85s WML ftflflL MUL 

HtriiSx *fn> $pm> /J^»x *+^jfii6«> fix ^jul -ml vw^iu 
#«) ^ov^ry— if >M=£tTo^^c5s ia4t^-r«t-5tft 

jul b&&hsl ^ 3«l u^^a-etj^^^^tftfttb^nfeo &±©£fc 

$ LTC 4 s< 7* Ko-f n h Ux>tjeBf*^WJfliWSx 

^Jfc0« 8 . ^flllfo^ K £ It 5 t r LTC 4 %®fo(DmB : P%Mft1P 

PCRfcttt r £<i>Mx frfo^ tfrM. HMU 'to 

g^PSs fi*©-^iicDNA (BioChainttSD ^iSfclT^ IS^JS^ : 9 

: 1 Ot^^nSt'Jn^^l/^f r--£ij;t— *77>f v— £ffliNfc 0 PCR&T 
aq DNA polymerase (^*@il*tl0 £ffll^5% DMS0#£TT'94 °C (3080 /50 °C 
(3080 /72 °C (1#) 0-»M*;i/£3O[e]lit)igbfco flMlip'fc LTfcfc 

±E3£>t p(D#^ji©cDNA£i^£ UTx Human G3PDH Control Amplimer Set (C 
lontechttffil) £ffl^T> PI£f*f0PCR£fT ^fco SHE^ttlX^^ D-^Wfc: 
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ft&mm, iEmt bm^mm&mm, (cionetics*tso ^isogen (b*^-> 

ttSft) £ffl^Ttotal RNAfcHMLfco &«fi*0total RNA 5 ,tzg£DNase (N 
ippon GenettSg) *ffl^37 °CT* 1 5#£Jfo£ttfc 0 DNasefltflbfe total RNA&7. 
-;^^'J7h77-Xh7h7>F^XrA (RT-PCRffl) (GIBCOttS) tt 
cDNAg&Ufco £©cDNA£«IIifc LT±fflfcl^fe#KTPCR*fTofco 

ttSAtfv >f -fTiD^'J >UM U 6% h 7 >/5lS^tK^ 1/3 
«Jn*T£SfcT lBSHJSftllLfco ±?»*BlDx 150 xgf5 ^MTOL ft 
g£ Hunk's Balanced Solt Solution (HBSS)£S$ Ltzo dftfc^a® Ficoll 
-Paque(Pharmaciatt)(zS^bx 400 x g T 30 ^Sj^Saa*ff ofc 0 ^Jf^ 

IS0GEN( B#^->ttS0 Sffl^T total RNA OTlf:.^ifi*(D total 
RNA 5 fAgte DNase (Nippon Gene #80 37 °CT- 1 5 #R/fo£-£fco DNase 

llbfe total RNA &7> — Ji — 7>!7 'J7h 77-^ b * b ^ > Ki/^^A 
(RT-PCRffl) (GIBCOftSD £T cDNA 
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LTc 4 s$»©*^^t±±iBjfli^@^© cdna %mm£ bT, nmm 8 tm-v 

PCR MtirZfi^tzo LTC 4 450bp <Dti*§gtJfi<ISA A, B £ & 

5S/x— J/ 3 WW 7" U y hv^;i/ GeneBridge 4 panel (Sanger Center)*^ 
G3 panel (Stanford Unversity) (Research Genetics ftiO I25»J# 

iESWf : 1 2T?^£ftS*U:J**U:*f-F&y^-X77>f T-fcbTPCR 
^tfofeo PCR ttPyrobest DNA polymerase (SiBaStt) fcffll^ 5% DMS0#£Tl! 
98 °C (10 m /58 °C (30 SO /72 °C (2#) (DtW 34 mm t) Slfeo 

*-fc*f bX LTC^&ttfcftgttfcKfo 600 bp © DNA BPrfrcDfi 

http : //www . genome . wi . mi t . edu> is X t>' http : //www-shgc . Stanford . edu/RH/ inde 
x.html izTMffi btzo fcLT^ggftfltfe^tt^P^-A 13ql4©& 

£frv-£-cDD13S153(GeneBridge 4)h SHGC-12474 (G3) £M&£fro/ro Z 
(Dm&MtimtT b¥-&(Di%i!g£(DV y>T-V (Kimura,L, et al.(1999) Hu 
man Molecular Genetics 8, 1487-1490) #*£ftTi^3o £tc, ZCDUk&fo&m 

it^mm&MmB^x^^o^^mm^nr^^iuisLchikov, s., et ai.. 

(1997) Genomics 42, 369-377) 0 # LTC 4 g§ttj*fc?0fgg#±Ha®£JSfcffi 
MLT^2>Z£ft¥M£tltzo 
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•mm 1 1 . ltc 4 cho mmzm^fz ltc 4 ltc 4 o^srb 

wm 6 LTc 4 ^^^^cHo«©mii^^ffl^T ltc 4 ©^ 
sias-rsfS^sJitti^Wft^©^^ u-=>^*fTofe 0 fSBRtau ltc 4 

gStt&3£$B£ CHO mtf)Jj|tH# 15 /zg *£tr 50 mMHEPES(pH7.4) , 40mMMgCl 2 , 
1 mM EGTA, 5 mM L-Serine, 10 mM Borate, 2 mM L-Cystein, 2 mM L-Glycine, 
1?^t£&\m^-feWiU<Dmmb^h 0.5xlO" 9 M(7)[ 3 H]-LTC 4 ^^nb^ gfit? 
1 B$0>f >*j-^— >a>bfc^ -b;w\— HT^^^7-f tin 

map b & * gi&mjt i am © ltc 4 *mz.tzt>(D*%ft -eti^^Ss 

2M$gfc^«fcbTJftSJiSi$£$l5£bfco IC50 3&»10/zMJU 

TOft^J:lt> #!lx.fc£x N-(3,4-dimethyl-5-isoxazolyl)-6-(l-propyl-lH- 
benzimidazol-2-yl)-l-naphthalenesulfonaniide «b-&tJA) £ft£ 0 Z(D 

<h&®& iKt^ftt iKt<Di&&zmmfcftmmmv, icso t± 1.2//M 

KMflll 

'H MttflSIMWfcbTT- h7^f;i/^7> (<5 ; O.OOppm) fcffl^fco 
Sti&ftl 1 - 1 2-(2-i-y^-)l)^>X-( $ ^J-)V 

Mibtrisy (40ml) fc7x:zl/>$?:r* > 2.335g &JbD^ £ £ IC 2-H{b7- 
7K;i/ 4.105g *iP^-r^fi^T-Hft«*f bfco^iKSSSb^^fe@<*:6.391g 

dOHflrt: l,3-^/f-;U-2-^ $ *V y ^ 7 > 40ml ^J(JPX.T 170°CT*-Bfc}f# 
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- (^dp*;i/A) tzxftte • iits^, 2-(2-t7f;m>x^^r;-;i' 

7>-3.514g(6750f#e>nfco 
GC MS; 244(M + ) 

suifti i - 2 2-(2-7 u 75 L ;i')-i-7-D t;i/^>x>r ^ 
®m.m i - 1 txmzntc i-(i-±y^)^yx^ ^ \.m% * n,n- 

y^f»A7; h* 20ml K&»U 60X**flS± h U »?A 300mg fciofcfco 15 

a -7<b7-pt^ o.72mi ^jpx., m«bfcoaE^ mk%@n 

>; 1 : 1~^7pp*;1/Acd&) izxftM • 3BIK1- £ £&6@ft£> 2-(2-^7f- 

;H-l-7DtM>X^ ^^V-;b^l.l95g(77%)f#5)tlfeo 

'H NMROOMHz, CDC1 3 ); 0.85(t, 3H), 1.74-1.99(m, 2H), 4.18-4.35(m, 2H), 

7.25-8.21(1, 11H) 

GC MS; 286(M + ) 

1^001-3 N-(3,4-vV^;i/-5-^ V^ ( ;'J;i/)-6-(l-7"D^K S 
1.601g S7PD^A 4ml HigjBU lSl:t^nnM(1.2inl)^DD^l/A 

I©Mt7D^7; > 3.2mh ^PP*;i/A 2ml £jJDX.s 57>F»J&iI 
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Jftbfco £fe#&> ^^r^>^b';> 10ml ZtitiZ., £ h £ 30 #FM^ili/ftLfco St 
i«£@£U ffl£j$&* 2.703gftfc„ 

;i/ 457mg £ £ »J S?>2nl fcjg#Ufefc©fcj!JD*.fco -Blt#&x ?OD*;i/A£ 

met, fc»fei&tt»tff#£ftfco cl © $ a 

7A^n?f^77^- (^DP^l/A-^;-^ ; 100 : 1 — 10 : 1) IzXftte 

(3,4-^v^;i/-5-^ v^-t7-^u;i/)-6-(l-7°D^;u^ ^ ^V-;^-^)^?* 

1/>*;1/*>7S h* 221mg(12!K)#f#£*tfc° 

»H NMR(40QMHz, DMS0-d 6 ); 0.72(t, 3H), 1.72(q, 2H), 4.42(t, 2H), 7.29-7.38U, 
2H), 7.74-7.79(m, 3H), 8.14(q, 1H), 8.24(q, 1H), 8.48(d, 1H), 8.60(d, 1H), 
8.76(d, 1H) 
FAB MS; 461(M*+1) 

nmmi 2. iK^n^^^mmm^m^tziK^zx^mmnc^^cD 

nnm6X*imLfz UC< CHO Mm* 96well Black/clear 

bottom plate tz 1 £x;i,&fc D 2 x 10 4 ttT-ffllbT 24 B^igllf^ igife£ 
4#M Fluo-3,AM(Molecular Probe ftlih 0.004% pluronic acid, 1XFBS, 
20mM HEPES, 2.5mM probenecid %$t! Hanks BSS £ 1 ^x^fcfc D 100/^1 j&bD 

u 3rcfmi«'f^a^>3>ife, -femt<Dfeti<t&fa<Dmix\5ft& 

IZ, lnM LTC 4 £i8AnU «^Ca +t ^©»tt^WJ6i:P^(CTFLIPR^ 
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cho mm® ltc 4 izxzmmn c^mm(D±^mmm^mznmt %> c tfr*>, 

LTC 4 ggft(DT>*^-* hX&ZZttffrfr^tzo %<D IC50 & 2.3/zM o 
feo gfcdtfMb^AfcJu LTC 4 g§«:^*SCHOJ!iffljia©LTD 4 fcJ:S«BJISrtC 

1 3 . LTC 4 &&fc§m CHO mm<D LTC 4 «fc £ fflllj&£;£ £ LTC 4 %<&fo7 > * 

tf'jft— 7U-A7^;^- (Neuroprobe #SiQ ft 10 jut 
g/m\747u*#?-> m^?;?^*®.) /PBS t:T4°Ct-MIbfeo 96 
blind ^x;i/^-V >A*- (Neuroprobe ttK) ©TJf{3 0-1 //M<DLTC 4 ftAfts 
7>f7D^^f>HU:7l/-A7^^-^y h U LTC 4 ggftlggl CHO 
«^^*-.^A(E0»ftcrMEM ^ife/0.1USATM^ 
2xl0 5 «T-^-^>^*-±Jft:Mbfeo 37 °C C0 2 >f >*i^-*-fcT4ll#ia 
7b-A7^;i/*--ftp<#y-;i/fc-c@£U Diff-Quik&fi*y h (S 

(Molecular Devices*!) T* 595 nm 
^ft$J£bfco ^©*g^*ia6t^l/feo LTC 4 S:^#:^CH0«(iLTC 4 {C«fc»3 
7 4;i,*-TJi^fc^TS£fcj&*8££ftfco «jS^(i N 3 nM m&<0 LTC 4 

soimnfeim ft * u ft o * ltc 4 gg&M jm^ ft -r 3 ft £ u -o ^ 

nLtzit&MAZmu U TSfc 3nM LTC 4 *muLXfflVmMm&*mfc\sito 

*©is**ia 7 (c^ufeo ^©fls^{±ffl*^#wiw ltc 4 iz&zmm&M&mm 

?ZZ£&ftfr?tZo ^r^b'D^u h Ux (Spada, C. S., 
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etal. J. Leukoc. Biol. (1994) 55, 183-19K Folco, F., etal. Novel Inhibitor 
of Leukotrienes (1999) 83-100, Birkhauser Verlag, Basel) % £tz, ifll^F^S 
MM (Kanayasu, T. etal. Biochem. Biophys. Res. Commun. (1989) 159, 572-578) 

mmm 1 4 . mmm^mmmmco nc^z xzMMft c^m^.co±^t ltc 4 ^^ 
nmmsx* wc 4 %®i&(D%m,%mBLtz\i hmwjm^mmmM^ 96weii 

Black/clear bottom plate 1 t> ^fr-fotz*) 4 x 10 4 ifWef#1IbT 24 B#H3t£ 
*U $m*$m'&, SmBMJgife (CloneticsftSO £S&U £ 48 B^tgH 
Lfco *gife£J^U 4/zM Fluo-3,AM(Molecular Probe #M), 0.004% pluronic 
acid> 1%FBS> 20mM HEPES^ 2.5mM probenecid £^tf Hanks BSS £ 1 
♦3 100 /zl &iJDU 37°CC ltffflH >^a^>3>bfco LTC 4 «t 5 «BHSp«3 Ca +t 

^mcomihitmmm 6 ^^ct flipr zm^xm^Ltzo o, io- 6 ~io- 9 m to 

1 T? SIR b <b^» A S tt * ;b ^ A ^ + > * ^ ^ D y * - 1? & S 
Nifedipine ^ 5£Hlii&0&3& U LTC 4 C«fc S^tfrM^mi&lfflflS 

CD«I*I Ca ++ ii]£©^{b£$j£bfco ?©^SS08t*Lfe. ^©fb^tlliffl 
fiflc#f$£ LTC 4 (3«tS^lllM¥mi&W©«^Ca ++ ^(D±#^^$iJ-rscii: 
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mztZ.£.&£<%lt>tlTU2> (Bolton, T. B. , et al. Physiol. Rev. (1979) 59, 
606-718) o Nifedipine &lfom¥M&5©»l*l^tf> Cz"(Dffi.XZ$\iMt 3 Z. tlz 
&tMW&&m£\sXmfo&*Mfal£fe&m£LXmm$tiX^& (Silver, P. 
J., Calcium Bolckers. Mechanisms of Action and Clincal Applications. (1982) 
37, Urban & Schwarzenberg, Baltimore) 0 2SP8£n ±§B©fc]£Mfc43^*C 
Nifedipine (i«|*lCa ++ a^±#^W^Jbfeo Wldtfr^ #LTC 4 ggfr 

iH^J#^ir*^bfcPSEC0146 31^1H^JM$g^^^1f^>bfeiB^J#-^: 1 3 

^ : 1 6tf^$tLS^-U ^7 ^l/^f h*©$I^t)-&^fflV>T PCR ffilZefcoT 
cDNAS^bfeo PCRtt7*#tejffifr*> ISOTISSUE (B*^~>tt») fcTIMI 
Xstz^^y S 2* DNA %&§§tl£. LX Pyrobest DNA polymerase 5% DMS0#£ 

TT-98°C (10 SO /50°C (30 SO /72 °C (2#) ©1M 34 01011 

fee <££>*£H> ^ti^n^Jl.0kbpiJj:t>'0.6kBp<DDNAif>T-* J ^i|'i^n^o ££> 
pCR-blunt (InvitrogenttK) fc*P-->^U ft&ftfc*P->©ffl 
£ffim^xtf**>*-S*-*-i£fc<fc D ABI377 DNA Sequencer £/Bl>Tfl?*r 

Ltzo j y\sxw*ti>izte^tzmmm*m&m^ : 1 7^ 

J > ?7 V- hft(D^M£n%7 X JWMn (345 T^y^) £IB?iJ# 
^ : 1 8fc^bfc« CCDT^ ^Kffifllttt b LTC 4 ^^CDT5 ySgiH^Jil 77.7% 
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mmm 1 6 . ltc 4 

IE*W§ 1 t!w b£ PSEC0146 Genbank iztttZ BLAST (Basic 

local alignment search tool) [S. F. Altschul et al., J. Mol. Biol., 215, 
403-410 (1990)]t&3t£ff ofc&£H, 79*. y *s 3 >H"tAI 178926 (D? v hl$H 
cDNA &#k(D EST( Express ion Sequence Tags)^^^r»T— y b bfco «I(D 
AI178926 <DiH^iJtS$8(i^^ h LTC 4 g^tt^fc^<D~TOiE^J£^bT^3C:£ 
#«U*ftfccDT% Cl©iE?yti$gfr^1f^>bfciH?iJ#^ 19f*£ft£2J- 
Uzf^^l/^-f- b*£7;i— ^-KT^-fv-iiU PSEC1046 (DMfc^Mn 
fr^lf^ >bfciE?!J#^ : 2 Q-(:mZft%*V3?>7V*?- F$'JA-^77 
4 bTPCR mz X o t cDNA £&f#bfco PGR &^ y hfl$E cDNA (Clontech 
ttS) £££^£: bT> PyrobestDNA polymerase fcffll^ 556DMS0 ^ST"? 98 °C (10 
g>) /55°C (30 «>) /72°C (2#) (DIM 34 EMS D £ bfco 

kbpODNABfM-^Jifi^tifco £0»rfr* pCRHblunt fc* p-->^U 
ne>ntz9u-><Dm&Mm&i'T**i'*~-$ D ABI377 DNA 

Sequencer £fflWCJB#fbfco qj§£A»£&ofcJfi£K*J£iE8l#-t : 2 lfc^b 
fee |5liH^J(i 930 ^S(7)^-r>U-7 ; ^ >^7L/-A$}|o'r^5o ^-7*> 

u -7 s w > ^ ^ i/ - a e> ?m £ ft 5 r s j m&in ( 309 t * y g ) & 

l^&££bTl^ 0 

^M^J 1 7 . 7* LTC„gg#:c7)3g3l£ LTC 4 fcCHg^UffcE^tf LT(V LTD 4 fc J:S 
Ca ++ i§j£©±f^ 

JUT©^tt C <t -3 T ^ffiftl 1 5 Z«m tz 7 * LTC 4 DNA A* 3 - H 1" 3 * > ; < 
LTC 4 ggttrS&£flfegbfco £"f £© cDNA #3- K-fS* >^fl£& 



WO 01/19986 



PCT/JP00/06265 



-43- 

tizmfeistzo pcr izmmm^ : 2 s-ZKZtizxv^ztnsJrrp*?*- 

TsZT^^-^-h^xm^tz (^n^tiOS'^JBtttJCbalsite^ftinbTftS) o 
PCR Pyrobest DNA polymerase V* 5% DMSO #£TT- 98 °C (10 #) /55 °C 
(30 #) /72 °C (2 #) ©tK 34 Hl^^jigbfeo $J 1.0 kbp 

©DNA»rM-A»Ji*S*nfco <I ©Hfttf-fc Xbal TtfHb bfcgL pEF-BOS £ffl^T*n 
-->^bfeo d©7"^;* ^ b*£pEF-B0S-7* LTC 4 g:gft:£bfco 

J3ili^20//g t^bT[ 3 H]-LTC 4 (D^^Stf ofeo pEF-BOS- 

7* lt^ss***^ bfe cos-i nmnmmft^to [ 3 H]-LTc 4 ©^fifa*£-£ 

<DmufoB*:%MM 5 tmmzW^tzo £tc, Z<Df£&<D Scatchard ^«f©|g* 
frii,, pEF-B0S-7* LTC 4 ^#:§^s?#Abfc C0S-1 «©flfl@#£*f-r£ 
LTC4©JB£©#«£#8: Kd=2.89 nM T% g^Kg^tt Bmax=0.25 pmol/mg protein 

*^ ffli&rt c*"mm<D£{t<DM%.znfam 5 fcp&ftfcr hek293-ebna mss 

SfflVvCfTofco pEF-B0S-7* LTC 4 ^^^jlfE : ?#AbfeHEK293-EBNAiBia© 
LTC 4 45 < tU f LTD 4 (3ctsmrtCa ++ iiJ^©±#^oiNT Logistic [el'Ji&lzJ; Dfflft 
Ific^tt&JSHffbfco *©*g^N LTC 4 © EC50=5.0 nM, LTD 4 © EC50=3.3 nM 

W±©«t^ts $7* LTC 4 g§{mLTC 4 fc3a^8fnl44ft^ LTC 4 £ £ LTD 4 
(3SjiSbTfflSte#^(-m(^Ca + W©±#&^#-rSdi:«If^nfeo 
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mmmi 8. ?^ iK A &&i&D%mt ltc 4 , LTD 4 fc<fc saunas c a ++ ^®^ 

ft 

##A£ft£ pCR-blunt £ Xbal T*$HbUT7 y h LTC 4 gg#DNA * pEF-BOS £ 
lALL Z(Or^^l F£pEF-B0S-7y M,TC 4 g£#:fc Lfco 

«I*J Ca H «fi©^bCD«l^*^«iWI 5 fcl^fe^KT HEK293-EBNA «BUiS&fflV> 
Tfrofc.pEF-B0S-5y h LTC 4 gg#£jffc?#A Ltc HEK293-EBNA UBS© LTC 4 
LTD.tCcfcSiifflflgf*! Ca +t iIg0±#(co^T Logistic HHHSfc «fc DfflMc 
£t££8¥#Tbfco *0*g£> LTC 4 0EC5O = 19 nM^ LTD 4 © EC50=7.7 nMTfeSC 

a±OJ;-5{z N *^>y h LTC 4 gg:#:{iLTC 4 i5«ty LTD 4 (3S^bTffl»«c^ 

oTLTC 4 3^^»^nfc^>>'^Jl^bT^ftSV^H:LTC 4 C^^S■r^Hte 
&ffl!J&£ LTIUffl njt&h ft o x LTC 4 gg#©>f > bT h DTO^iS pjfgh U 

fee 

>r > \f b o t? ©£-&iSi& a: N m<D ltc 4 g^ft £ u x <m t z * > > w m<d&w 
s ltc 4 sigfr^ffl^ * * u > x-dXs rnggftom^tzmmiz 
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1. IE3Wf : 2, Unm^f : 1 8 N iJjitfffifll*-^ : 2 2©^-rftfr£H3«© 
T^y^iE?!k £tz&nmm^ : 2> IE?'J#-*f : 1 8, ££tflSSW§ : 2 

T^y^iE^Jfc^^ D-T^ h yx>C4g&#?S£4*tr3*W**Ko 

2. E?!l#^ : U IH^JS-^ : 1 7, i5«fct5ii25U#^ : 2 1 ©^f n*»tI3«© 
ifiSiaaifrfcfca DNA i:^ h 'J >S?i> hftMTTfM 7'J^Xt5 
DNA#3-F-r3*>^*K , C&o-C*D'f 3 I s U ^> C 4 ggftrS&fcWf 

3. mmni, ztz&m&m2izmM(D*>^?nz?--\ t tz>mko 

4 . m$M 3 fct3«© DNA ^^qrtlfcft^f Silfeifto 

5. il#E4£g3*^^flfeifc#&tellU %MM^M^Lt ZJiUZ^ts. m 
Mm 1 $fcttflt$£ 2 fcB«<0* 5 £tto 

6. si^rg 1 Sfct±39*^2t:fa*0^>^^!Ht*f-r5tni^o 

7. ft©x;g£^tf, famb&wxovf? h yx>c4gg&rsi4£f«-t£rs 

a) n^3h'Jx>C4 gg&© U # > K ©#£TT-tf;£ll 1 £ fctt 2 fcf3 

^^M^-a-sx^ 

b) P>f3 h yx>c4gg#?£t£©^b£$j£i-£x*M 

a) h 'Jx>C4^0'J*'> K©#£TT-sf#ll 1 tfe(i2(3s3 
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SEQUENCE LISTING 

<110> Yamanouchi Pharmaceutical Co. , Ltd. 
Helix Research Institute 

<120> Peptide Leukotrien Receptor 

<130> YH0022-PCT 

<140> 
<141> 

<150> JP 1999-259986 
<151> 1999-09-14 

<160> 24 

<170> Patent In Ver. 2.1 

<210> 1 
<211> 2807 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (264).. (1301) 
<400> 1 

aagttctcta agtttgaagc gtcagcttca accaaacaaa ttaatggcta ttctacattc 60 
aaaaatcagg aaatttaaat ttattatgaa atgtaatgca gcatgtagta aagacttaac 120 
cagtgtttta aaactcaact ttcaaagaaa agatagtatt gctccctgtt tcattaaaac 180 
ctagagagat gtaatcagta agcaagaagg aaaaagggaa attcacaaag taactttttg 240 
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tgtctgtttc tttttaaccc age atg gag aga aaa ttt atg tec ttg caa cca 293 

Met Glu Arg Lys Phe Met Ser Leu Gin Pro 

1 5 10 

tec ate tec gta tea gaa atg gaa cca aat ggc acc ttc age aat aac 341 

Ser lie Ser Val Ser Glu Met Glu Pro Asn Gly Thr Phe Ser Asn Asn 
15 20 25 

aac age agg aac tgc aca att gaa aac ttc aag aga gaa ttt ttc cca 389 

Asn Ser Arg Asn Cys Thr I le Glu Asn Phe Lys Arg Glu Phe Phe Pro 
30 35 40 

att gta tat ctg ata ata ttt ttc tgg gga gtc ttg gga aat ggg ttg 437 

lie Val Tyr Leu lie Me Phe Phe Trp Gly Val Leu Gly Asn Gly Leu 
45 50 55 

tec ata tat gtt ttc ctg cag cct tat aag aag tec aca tct gtg aac 485 

Ser He Tyr Val Phe Leu Gin Pro Tyr Lys Lys Ser Thr Ser Val Asn 

60 65 70 

gtt ttc atg eta aat ctg gee att tea gat etc ctg ttc ata age acg 533 

Val Phe Met Leu Asn Leu Ala Me Ser Asp Leu Leu Phe Me Ser Thr 
75 80 85 90 

ctt ccc ttc agg get gac tat tat ctt aga ggc tec aat tgg ata ttt 581 

Leu Pro Phe Arg Ala Asp Tyr Tyr Leu Arg Gly Ser Asn Trp Me Phe 
95 100 105 

gga gac ctg gec tgc agg att atg tct tat tec ttg tat gtc aac atg 629 

Gly Asp Leu Ala Cys Arg Me Met Ser Tyr Ser Leu Tyr Val Asn Met 
110 115 120 

tac age agt att tat ttc ctg acc gtg ctg agt gtt gtg cgt ttc ctg 677 

Tyr Ser Ser Me Tyr Phe Leu Thr Val Leu Ser Val Val Arg Phe Leu 
125 130 135 
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gca atg gtt cac ccc ttt egg ctt ctg cat gtc acc age ate agg agt 
Ala Met Val His Pro Phe Arg Leu Leu His Val Thr Ser Me Arg Ser 
140 145 150 

gee tgg ate etc tgt ggg ate ata tgg ate ctt ate atg get tec tea 
Ala Trp Me Leu Cys Gly Me lie Trp Me Leu Me Met Ala Ser Ser 
155 160 165 170 

ata atg etc ctg gac agt ggc tct gag cag aac ggc agt gtc aca tea 
Me Met Leu Leu Asp Ser Gly Ser Glu Gin Asn Gly Ser Val Thr Ser 
175 180 185 

tgc tta gag ctg aat etc tat aaa att get aag ctg cag acc atg aac 
Cys Leu Glu Leu Asn Leu Tyr Lys I le Ala Lys Leu Gin Thr Met Asn 
190 195 200 

tat att gee ttg gtg gtg ggc tgc ctg ctg cca ttt ttc aca etc age 
Tyr Me Ala Leu Val Val Gly Cys Leu Leu Pro Phe Phe Thr Leu Ser 
205 210 215 

ate tgt tat ctg ctg ate att egg gtt ctg tta aaa gtg gag gtc cca 
I le Cys Tyr Leu Leu Me Me Arg Val Leu Leu Lys Val Glu Val Pro 
220 225 230 

gaa teg ggg ctg egg gtt tct cac agg aag gca ctg acc acc ate ate 
Glu Ser Gly Leu Arg Val Ser His Arg Lys Ala Leu Thr Thr Me Me 
235 240 245 250 

ate acc ttg ate ate ttc ttc ttg tgt ttc ctg ccc tat cac aca ctg 
Me Thr Leu Me Me Phe Phe Leu Cys Phe Leu Pro Tyr His Thr Leu 
255 260 265 



agg acc gtc cac ttg acg aca tgg aaa gtg ggt tta tgc aaa gac aga 
Arg Thr Val His Leu Thr Thr Trp Lys Val Gly Leu Cys Lys Asp Arg 
270 275 280 
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773 
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917 



965 



1013 
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1109 
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ctg cat aaa get ttg gtt ate aca ctg gee ttg gca gca gee aat gee 1 1 57 
Leu His Lys Ala Leu Val He Thr Leu Ala Leu Ala Ala Ala Asn Ala 
285 290 295 

tgc ttc aat cct ctg etc tat tac ttt get ggg gag aat ttt aag gac 1205 
Cys Phe Asn Pro Leu Leu Tyr Tyr Phe Ala Gly Glu Asn Phe Lys Asp 
300 305 310 

aga eta aag tct gca etc aga aaa ggc cat cca cag aag gca aag aca 1253 
Arg Leu Lys Ser Ala Leu Arg Lys Gly His Pro Gin Lys Ala Lys Thr 
315 320 325 330 

aag tgt gtt ttc cct gtt agt gtg tgg ttg aga aag gaa aca aga gta 1301 
Lys Cys Val Phe Pro Val Ser Val Trp Leu Arg Lys Glu Thr Arg Val 
335 340 345 

taaggagctc ttagatgaga cctgttcttg tatccttgtg tccatcttca ttcactcata 1361 

gtctccaaat gactttgtat ttacatcact cccaacaaat gttgattctt aatatttagt 1421 

tgaccattac ttttgttaat aagacctact tcaaaaattt tattcagtgt attttcagtt 1481 

gttgagtctt aatgagggat acaggaggaa aaatccctac tagagtcctg tgggctgaaa 1541 

tatcagactg ggaaaaaatg caaagcacat tggatcctac ttttcttcag atattgaacc 1601 

agatctctgg cccatcaggc tttctaaatt cttcaaaaga gccacaactt ccccagcttc 1661 

tccagctccc ctgtcctctt caatcccttg agatatagca actaacgacg ctactggaag 1721 

ccccagagca gaaaagaagc acatcctaag attcagggaa agactaactg tgaaaaggaa 1781 

ggctgtccta taacaaagca gcatcaagtc ccaagtaagg acagtgagag aaaaggggga 1841 

gaaggattgg agcaaaagag aactggcaat aagtagggga aggaagaatt teattttgea 1901 
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ttgggagaga ggttctaaca cactgaaggc 
gggtattagg aaggacagga aaagtaggag 
aagaattgtg tatagaatgg aagggggatc 
agatgcaggt tagttgacct tgctgcagtt 
ccaaaaataa aagaggtgcc tctgaggatt 
agagggcaaa tagcaaaagt tgttgcactc 
tgagtaggga gatgctgcct tcccttttga 
gaggttcctt tctgtccatt gaaacaaggc 
ccattgtact gacaacaatt gaatgcagtc 
tacatttgtt gatcccattt gacattcaca 
agaaattgaa gcttagagaa attaagaagc 
ttaaaaatct ctgtgcagaa gtgttggctg 
ttccaggaag attggttgaa agtctgaata 
cctcctcact ctcacaagaa aaccaaaagt 
gtaaagggtg gaggtgatat ggcattctga 
ctaaac 



aaccctattt ctactgtttc tctcttgcca 1961 
gaggatctgg ggcattgccc taggaaatga 2021 
atcaaggaca tgtatctcaa attttctttg 2081 
ctccttccca ttaattcatt gggatggaag 2141 
agggttgagc actcaaggga aagatggagt 2201 
ctgaaattct attaacattt ccgcagaaga 2261 
gatagtgtag aaaaacacta gatagtgtga 2321 
taaggatact accaactact atcaccatga 2381 
tccctgcagg gcagattatg ccaggcactt 2441 
ccaaagctct gagttccatt ttacagctga 2501 
ttgtttaagt ttacacagct agtaagagtt 2561 
ggtgctctcc ccaccactac ccttgtaaac 2621 
aaagctgtcc tttcctacca atttcctccc 2681 
ttctcttcag agttgttgac tcatagtaca 2741 
aagtagggag ggactaagtc agtcgtcata 2801 

2807 



<210> 2 
<211> 346 
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<212> PRT 

<213> Homo sapiens 
<400> 2 

Met Glu Arg Lys Phe Met Ser Leu Gin Pro Ser He Ser Val Ser Glu 
15 10 15 

Met Glu Pro Asn Gly Thr Phe Ser Asn Asn Asn Ser Arg Asn Cys Thr 
20 25 30 

Me Glu Asn Phe Lys Arg Glu Phe Phe Pro He Val Tyr Leu lie Me 
35 40 45 

Phe Phe Trp Gly Val Leu Gly Asn Gly Leu Ser He Tyr Val Phe Leu 
50 55 60 

Gin Pro Tyr Lys Lys Ser Thr Ser Val Asn Val Phe Met Leu Asn Leu 
65 70 75 80 

Ala lie Ser Asp Leu Leu Phe Me Ser Thr Leu Pro Phe Arg Ala Asp 
85 90 95 

Tyr Tyr Leu Arg Gly Ser Asn Trp Me Phe Gly Asp Leu Ala Cys Arg 
100 105 110 

lie Met Ser Tyr Ser Leu Tyr Val Asn Met Tyr Ser Ser Me Tyr Phe 
115 120 125 

Leu Thr Val Leu Ser Val Val Arg Phe Leu Ala Met Val His Pro Phe 
130 135 140 

Arg Leu Leu His Val Thr Ser He Arg Ser Ala Trp lie Leu Cys Gly 
145 150 155 160 



lie lie Trp Me Leu Me Met Ala Ser Ser lie Met Leu Leu Asp Ser 
165 170 175 
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Gly Ser Glu Gin Asn Gly Ser Val Thr Ser Cys Leu Glu Leu Asn Leu 
180 185 190 

Tyr Lys Me Ala Lys Leu Gin Thr Met Asn Tyr lie Ala Leu Val Val 
195 200 205 

Gly Cys Leu Leu Pro Phe Phe Thr Leu Ser lie Cys Tyr Leu Leu lie 
210 215 220 

Me Arg Val Leu Leu Lys Val Glu Val Pro Glu Ser Gly Leu Arg Val 
225 230 235 240 

Ser His Arg Lys Ala Leu Thr Thr Me lie lie Thr Leu lie Me Phe 
245 250 255 

Phe Leu Cys Phe Leu Pro Tyr His Thr Leu Arg Thr Val His Leu Thr 
260 265 270 

Thr Trp Lys Val Gly Leu Cys Lys Asp Arg Leu His Lys Ala Leu Val 
275 280 285 

lie Thr Leu Ala Leu Ala Ala Ala Asn Ala Cys Phe Asn Pro Leu Leu 
290 295 300 

Tyr Tyr Phe Ala Gly Glu Asn Phe Lys Asp Arg Leu Lys Ser Ala Leu 
305 310 315 320 



Arg Lys Gly His Pro Gin Lys Ala Lys Thr Lys Cys Val Phe Pro Val 
325 330 335 



Ser Val Trp Leu Arg Lys Glu Thr Arg Val 
340 345 
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<210> 3 
<211> 30 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized oligo-cap linker sequence 

<400> 3 

agcaucgagu cggccuuguu ggccuacugg 30 

<210> 4 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence. an artificially 
synthesized oligo (dT) primer sequence 

<400> 4 

gcggctgaag acggcctatg tggccttttt tttttttttt tt 42 

<210> 5 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 



<400> 5 
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agcatcgagt cggccttgtt g 21 



<210> 6 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 6 

gcggctgaag acggcctatg t 21 

<210> 7 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequenceian artificially 
synthesized primer sequence 

<400> 7 

gggtctagaa tggagagaaa atttatgtcc ttgc 34 



<210> 8 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequenceian artificially 
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synthesized primer sequence 
<400> 8 

gggtctagac tattatactc ttgtttcctt tctcaaccac 40 



<210> 9 
<211> 24 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence.an artificially 
synthesized primer sequence 

<400> 9 

tggatcctct gtgggatcat atgg 24 

<210> 10 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 10 

aattctcccc agcaaagtaa tagag 25 

<210> 11 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence .an artificially 
synthesized primer sequence 

<400> 11 

gttaaaagtg gaggtcccag aatcggggct 30 



<210> 12 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 12 

agaaagcctg atgggccaga gatctggttc 30 



<210> 13 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 13 

cacaaagtaa ctttttgtgt ctgtttc 27 



<210> 14 
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<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 14 

ttctccccag caaagtaata gag 23 



<210> 15 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 15 

tggatcctct gtgggatcat atgg 24 

<210> 16 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 



<400> 16 

aacaggtctc atctaag 



17 
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<210> 17 
<211> 1101 
<212> DNA 
<213> Sus scrofa 

<220> 

<221> CDS 

<222> (14).. (1048) 

<400> 17 

tttttaattc age atg gag aga aaa ctt atg tec tta ctt cca tec ate 49 

Met Glu Arg Lys Leu Met Ser Leu Leu Pro Ser lie 
15 10 

tec eta tea gaa atg gaa ccc aat agt acc ttg ggc aat cac aat age 97 
Ser Leu Ser Glu Met Glu Pro Asn Ser Thr Leu Gly Asn His Asn Ser 
15 20 25 

aac agg age tgc acc aca gaa aac ttc aag aga gaa ttt tac ccc att 145 
Asn Arg Ser Cys Thr Thr Glu Asn Phe Lys Arg Glu Phe Tyr Pro Me 
30 35 40 

gtg tac eta gta ata ttt ate tgg gga gee ttg gga aat ggc ttt tct 193 
Val Tyr Leu Val Me Phe Me Trp Gly Ala Leu Gly Asn Gly Phe Ser 
45 50 55 60 

ata tat gtt ttc ctg aaa cct tat aag aag tec aca tea gtc aat gtt 241 
Me Tyr Val Phe Leu Lys Pro Tyr Lys Lys Ser Thr Ser Val Asn Val 
65 70 75 

ttc atg eta aat ctg gee att teg gat etc tta ttc aca ate aca ctg 289 
Phe Met Leu Asn Leu Ala Me Ser Asp Leu Leu Phe Thr Me Thr Leu 
80 85 90 
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ccc ttc agg gtt gac tat tac ctt aga ggc tec aac ygg ata ttt ggg 
Pro Phe Arg Val Asp Tyr Tyr Leu Arg Gly Ser Asn Xaa Me Phe Gly 
95 100 105 



gac aca cct tgc agg att atg tct tat tct atg tat gtc aac atg tac 
Asp Thr Pro Cys Arg Me Met Ser Tyr Ser Met Tyr Val Asn Met Tyr 
110 115 120 



age age att tat ttc ctg act gtg ctg agt gtt gtg cgt ttc ctg gca 
Ser Ser Me Tyr Phe Leu Thr Val Leu Ser Val Val Arg Phe Leu Ala 
125 1 30 135 1 40 



act gtt cac ccc ttc egg etc ctt cat ace acc age ate aag aac gec 

Thr Val His Pro Phe Arg Leu Leu His Thr Thr Ser Me Lys Asn Ala 
145 150 155 

tgg att etc tgt ggg gtc ata tgg ate ttt att atg get tec tea aca 

Trp Me Leu Cys Gly Val Me Trp Me Phe Me Met Ala Ser Ser Thr 

160 165 170 



gta ctt ctg aag aat ggc tct gag cag aaa gac aat gtc aca ttg tgc 
Val Leu Leu Lys Asn Gly Ser Glu Gin Lys Asp Asn Val Thr Leu Cys 
175 180 185 



tta gag ctg aat tct aat aaa gtt act aaa ctg aag acc atg aac tac 
Leu Glu Leu Asn Ser Asn Lys Val Thr Lys Leu Lys Thr Met Asn Tyr 
190 195 200 



gtt gee ttg gtg gtg ggc ttt gtg ctg cca ttc ggc act etc age ate 
Val Ala Leu Val Val Gly Phe Val Leu Pro Phe Gly Thr Leu Ser Me 
205 210 215 220 



tgc tac ctg eta ate att cga get ttg tta aag gta gag gtc ccg gag 
Cys Tyr Leu Leu Me Me Arg Ala Leu Leu Lys Val Glu Val Pro Glu 
225 230 235 
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tec ggg ctg egg ctt tct cac agg aag gca ttg ate ace gtc ate att 769 

Ser Gly Leu Arg Leu Ser His Arg Lys Ala Leu Me Thr Val Me Me 
240 245 250 

get ttg ate ate ttt etc ctg tgt ttc ctg ccc tat cac gta ctg aga 817 
Ala Leu Me Me Phe Leu Leu Cys Phe Leu Pro Tyr His Val Leu Arg 
255 260 265 

ace ctt cac ctg etc gaa tgg aaa get gat aaa tgc aaa gac agg ctg 865 
Thr Leu His Leu Leu Glu Trp Lys Ala Asp Lys Cys Lys Asp Arg Leu 
270 275 280 

cat aaa get gtg get gtc aca eta get ttg gca gcg gec aac age tgc 913 
His Lys Ala Val Ala Val Thr Leu Ala Leu Ala Ala Ala Asn Ser Cys 
285 290 295 300 

ttc aat cct ttc etc tat tac ttt get ggg gag aat ttt aag gac aga 961 
Phe Asn Pro Phe Leu Tyr Tyr Phe Ala Gly Glu Asn Phe Lys Asp Arg 
305 310 315 

eta aag tct gca etc agg aaa ggt cga cca cag aaa aca agg tgc ggt 1009 
Leu Lys Ser Ala Leu Arg Lys Gly Arg Pro Gin Lys Thr Arg Cys Gly 
320 325 330 

ttc tct gtc tgt gtg tgg ctg aaa aag gaa acg aga gtg taagggatta 1058 
Phe Ser Val Cys Val Trp Leu Lys Lys Glu Thr Arg Val 
335 340 345 

ttaggtgagg ctgttattat gtccttgccc ttgtgtctac ccc 1101 



<210> 18 
<211> 345 
<212> PRT 
<213> Sus scrofa 
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<400> 18 

Met Glu Arg Lys Leu Met Ser Leu Leu Pro Ser He Ser Leu Ser Glu 
15 10 15 

Met Glu Pro Asn Ser Thr Leu Gly Asn His Asn Ser Asn Arg Ser Cys 
20 25 30 

Thr Thr Glu Asn Phe Lys Arg Glu Phe Tyr Pro He Val Tyr Leu Val 
35 40 45 

Me Phe Me Trp Gly Ala Leu Gly Asn Gly Phe Ser lie Tyr Val Phe 
50 55 60 

Leu Lys Pro Tyr Lys Lys Ser Thr Ser Val Asn Val Phe Met Leu Asn 
65 70 75 80 

Leu Ala Me Ser Asp Leu Leu Phe Thr Me Thr Leu Pro Phe Arg Val 
85 90 95 

Asp Tyr Tyr Leu Arg Gly Ser Asn Xaa I le Phe Gly Asp Thr Pro Cys 
100 105 110 

Arg Me Met Ser Tyr Ser Met Tyr Val Asn Met Tyr Ser Ser Me Tyr 
115 120 125 

Phe Leu Thr Val Leu Ser Val Val Arg Phe Leu Ala Thr Val His Pro 
130 135 140 

Phe Arg Leu Leu His Thr Thr Ser Me Lys Asn Ala Trp Me Leu Cys 
145 150 155 160 

Gly Val Me Trp Me Phe Me Met Ala Ser Ser Thr Val Leu Leu Lys 
165 170 175 



Asn Gly Ser Glu Gin Lys Asp Asn Val Thr Leu Cys Leu Glu Leu Asn 
180 185 190 
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Ser Asn Lys Val Thr Lys Leu Lys Thr Met Asn Tyr Val Ala Leu Val 
195 200 205 

Val Gly Phe Val Leu Pro Phe Gly Thr Leu Ser lie Cys Tyr Leu Leu 
210 215 220 

Me lie Arg Ala Leu Leu Lys Val Glu Val Pro Glu Ser Gly Leu Arg 
225 230 235 240 

Leu Ser His Arg Lys Ala Leu I le Thr Val lie Me Ala Leu Me Me 
245 250 255 

Phe Leu Leu Cys Phe Leu Pro Tyr His Val Leu Arg Thr Leu His Leu 
260 265 270 

Leu Glu Trp Lys Ala Asp Lys Cys Lys Asp Arg Leu His Lys Ala Val 
275 280 285 

Ala Val Thr Leu Ala Leu Ala Ala Ala Asn Ser Cys Phe Asn Pro Phe 
290 295 300 

Leu Tyr Tyr Phe Ala Gly Glu Asn Phe Lys Asp Arg Leu Lys Ser Ala 
305 310 315 320 

Leu Arg Lys Gly Arg Pro Gin Lys Thr Arg Cys Gly Phe Ser Val Cys 
325 330 335 

Val Trp Leu Lys Lys Glu Thr Arg Val 
340 345 



<210> 19 
<211> 20 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 19 

atatgtctga tgcctgccaa 20 



<210> 20 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 20 

agtcatttgg agactatgag tg 22 



<210> 21 
<211> 1249 
<212> DNA 

<213> Rattus norvegicus 

<220> 
<221> CDS 

<222> (208).. (1134) 
<400> 21 

atatgtctga tgcctgccaa ggtcagaaga gggtgtcgga gaaacttgct tctcgccatg 60 



tgagatggag tacggcaaat gtttgatcac taatcaggaa gaaaagtgga attgtatgaa 120 
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gtaacttttt gggtttattt ctttttaaac taatataaag agaaaacttt atattagtcc 180 

ttgcctctgt ccaactccat attagaa atg gga gta act ggg acc ccc age tat 234 

Met Gly Val Thr Gly Thr Pro Ser Tyr 
1 5 

tat agt gac aag aac tgt aca ata gaa aac ttc aag agg gac ttt tac 282 
Tyr Ser Asp Lys Asn Cys Thr lie Glu Asn Phe Lys Arg Asp Phe Tyr 
10 1 5 20 25 

cct ate ate tac ctg ata ata ttt gtc tgg gga gee ttg gga aat ggc 330 
Pro lie Me Tyr Leu Me Me Phe Val Trp Gly Ala Leu Gly Asn Gly 
30 35 40 

ttt tec ata tat gtc ttc eta cag act tac aag aag tec aca tct gtg 378 
Phe Ser Me Tyr Val Phe Leu Gin Thr Tyr Lys Lys Ser Thr Ser Val 
45 50 55 

aat gtt ttc atg etc aac ctg gec att tea gat ttc eta ttc ata age 426 
Asn Val Phe Met Leu Asn Leu Ala Me Ser Asp Phe Leu Phe Me Ser 
60 65 70 

acc ctg ccc ttc agg get gac tat aat ttc aga ggt tct gat tgg ata 474 
Thr Leu Pro Phe Arg Ala Asp Tyr Asn Phe Arg Gly Ser Asp Trp Me 
75 80 85 

ttt ggg gac tgg gec tgc aga att atg tct tat tct tta tat gtc aac 522 
Phe Gly Asp Trp Ala Cys Arg Me Met Ser Tyr Ser Leu Tyr Val Asn 
90 95 100 105 

atg tat act age att tat ttc eta act gtg ctg agt att gtg cgc ttc 570 
Met Tyr Thr Ser Me Tyr Phe Leu Thr Val Leu Ser I le Val Arg Phe 
110 115 120 



ctg gee act gec cac ccc ttc cag atg etc cat ate acc age gtt agg 



618 
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Leu Ala Thr Ala His Pro Phe Gin Met Leu His Me Thr Ser Val Arg 
125 130 135 

agt gcc tgg ate etc tgt ggg att ata tgg gtc ttc ate atg get tec 
Ser Ala Trp lie Leu Cys Gly lie lie Trp Val Phe Me Met Ala Ser 
140 145 150 

tea gga ctg ctt ctg aag cat ggc caa gag aag aaa aat aac act aca 
Ser Gly Leu Leu Leu Lys His Gly Gin Glu Lys Lys Asn Asn Thr Thr 
155 160 165 

ttg tgc ttt gag ctg aat etc caa aag ttt aaa aat etc gtc ate ttg 
Leu Cys Phe Glu Leu Asn Leu Gin Lys Phe Lys Asn Leu Val Me Leu 
170 175 180 185 

aac tac att gca tta ggg gtg ggc ttc ttg ctt cca ttt ttc ata etc 
Asn Tyr lie Ala Leu Gly Val Gly Phe Leu Leu Pro Phe Phe lie Leu 
190 195 200 

acc ate tgc tac ctg ttg ate ate egg gtc ttg tta aag gtg gag att 
Thr lie Cys Tyr Leu Leu Me Me Arg Val Leu Leu Lys Val Glu Me 
205 210 215 

cca gaa tea ggt cca egg gat get cag agg aag gca ctg acc act ate 
Pro Glu Ser Gly Pro Arg Asp Ala Gin Arg Lys Ala Leu Thr Thr I le 
220 225 230 

gtc att gcc atg ate ate ttc etc etc tgt ttt ctg cca tac cat gca 
Val Me Ala Met lie Me Phe Leu Leu Cys Phe Leu Pro Tyr His Ala 
235 240 245 

ctt egg acc ate cac ttg gtc aca tgg gat gca gat tea tgt atg gat 
Leu Arg Thr Me His Leu Val Thr Trp Asp Ala Asp Ser Cys Met Asp 
250 255 260 265 

gaa tta cat aag gcc acg gtc ate act ctg acc ttg get gca gcc aac 
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714 



762 



810 



858 



906 



954 



1002 



1050 
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Glu Leu His Lys Ala Thr Val He Thr Leu Thr Leu Ala Ala Ala Asn 
270 275 280 

age tgc ttc aat ccc ttt etc tat tat ttt get gga gag aat ttc aaa 1098 
Ser Cys Phe Asn Pro Phe Leu Tyr Tyr Phe Ala Gly Glu Asn Phe Lys 
285 290 295 

gca cga tta agg get ata ttc age aaa gat cat eta tagaaagcaa 1.144 
Ala Arg Leu Arg Ala lie Phe Ser Lys Asp His Leu 
300 305 

agtcaaagtg cagccttcct atttgtgtat tactgaagac cagagttaag agcataaggg 1204 

gctgttctgg aggtacgetc atgaacactg gtgtccacct tcact 1249 

<210> 22 
<211> 309 
<212> PRT 

<213> Rattus norvegicus 
<400> 22 

Met Gly Val Thr Gly Thr Pro Ser Tyr Tyr Ser Asp Lys Asn Cys Thr 
15 10 15 

lie Glu Asn Phe Lys Arg Asp Phe Tyr Pro lie lie Tyr Leu Me He 
20 25 30 

Phe Val Trp Gly Ala Leu Gly Asn Gly Phe Ser lie Tyr Val Phe Leu 
35 40 45 

Gin Thr Tyr Lys Lys Ser Thr Ser Val Asn Val Phe Met Leu Asn Leu 
50 55 60 

Ala lie Ser Asp Phe Leu Phe Me Ser Thr Leu Pro Phe Arg Ala Asp 
65 70 75 80 
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Tyr Asn Phe Arg Gly Ser Asp Trp I le Phe Gly Asp Trp Ala Cys Arg 
85 90 95 

Me Met Ser Tyr Ser Leu Tyr Val Asn Met Tyr Thr Ser Me Tyr Phe 
100 105 110 

Leu Thr Val Leu Ser Me Val Arg Phe Leu Ala Thr Ala His Pro Phe 
115 120 125 

Gin Met Leu His Me Thr Ser Val Arg Ser Ala Trp Me Leu Cys Gly 
130 135 140 

Me Me Trp Val Phe Me Met Ala Ser Ser Gly Leu Leu Leu Lys His 
145 150 155 160 

Gly Gin Glu Lys Lys Asn Asn Thr Thr Leu Cys Phe Glu Leu Asn Leu 
165 170 175 

Gin Lys Phe Lys Asn Leu Val lie Leu Asn Tyr Me Ala Leu Gly Val 
180 185 190 

Gly Phe Leu Leu Pro Phe Phe Me Leu Thr Me Cys Tyr Leu Leu Me 
195 200 205 

Me Arg Val Leu Leu Lys Val Glu Me Pro Glu Ser Gly Pro Arg Asp 
210 215 220 

Ala Gin Arg Lys Ala Leu Thr Thr Me Val Me Ala Met Me Me Phe 
225 230 235 240 

Leu Leu Cys Phe Leu Pro Tyr His Ala Leu Arg Thr Me His Leu Val 
245 250 255 

Thr Trp Asp Ala Asp Ser Cys Met Asp Glu Leu His Lys Ala Thr Val 
260 265 270 
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lie Thr Leu Thr Leu Ala Ala Ala Asn Ser Cys Phe Asn Pro Phe Leu 
275 280 285 

Tyr Tyr Phe Ala Gly Glu Asn Phe Lys Ala Arg Leu Arg Ala Me Phe 
290 295 300 

Ser Lys Asp His Leu 
305 



<210> 23 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence.an artificially 
synthesized primer sequence 

<400> 23 

gggtctagaa tggagagaaa acttatgtcc ttacttc 37 



<210> 24 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 



<400> 24 

ccctctagac tattacactc tcgtttcctt tttcagccac 
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